Notes: 


ET — ELECTRICIAN THEORY EXAMINATION 


MARKING SCHEDULE 


(1mark) means that the preceding statement/answer earns 1 mark. 


This schedule sets out the expected answers to the examination questions. The marker can exercise their discretion and decide on the overall 


accuracy of any answer that is presented in the candidate's own words. 
Symbols and terms - alternatives 

Power Wor P 

Voltage VorEorU 

Phase Active 





SECTION 1 


Marks 


Reference 


Marking notes 





Qu 





1 


Multiple Earthed Neutral or MEN system. 


(2 marks) 








(1 mark) 


(1 mark) 








Any one of: 


e Under fault conditions, it prevents the touch voltages rising to 
dangerous levels. 

e To ensure sufficient fault current flows to operate the protective 
device. 


(2 marks) 








Any one of: 
e Type of conductor material 
e Cross-sectional area 
e Load 
e Length of cable 


(2 marks) 








The internal circuitry of the electrical equipment would be live when the 
isolating switch is in the OFF position. 





(2 marks) 
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SECTION 1 Marks Reference Marking notes 
Qu 
6 One phase could still be alive. (2 marks) 
7 Any two of: (2 marks) 
e Earth rod 
e Buried electrode 
e Metallic reinforcing 
e Earth mat 
8 This is the maximum current that the fuse is designed to carry (2 marks) 
continuously. 
9 Any one of: (2 marks) 
e To verify that the PRCD operates within specified residual current 
limits. 
e To verify that the PRCD operates within specified time limits. 
10 To provide short-circuit fault protection to both the final subcircuit and the (2 marks) 


motor. 
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SECTION 2 Marks Reference Marking notes 

Qu 

11 Means the equipment has been deliberately disconnected from the 1 È 
i electricity supply. mark) 
And precautions have been taken to prevent reconnection of the supply to 1 k 
the equipment. (1 mark) 

12 The test instrument is checked to be operating correctly on a known live 
source. (1 mark) 
See G wr 
The test instrument is again checked on a known live source to ensure it i K 
still operates correctly. (1 mark) 

13 (a) Where there is a possibility of personal danger through the supply (2 marks) 
A being restored. nn nn 
DI I E R ss s Pp A ii — 
" would cause damage or injury. UU A 
mu iii. nn: — 


e Make sure the correct isolating switch is tagged. 

e Make sure the switch is in the "OFF” position before it is 
tagged. 

e Fasten the Danger Tag securely so that it will not come off. 
Test to ensure isolation has taken place. 
Appropriate details are entered on the tag. 
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SECTION 3 Marks Reference Marking notes 
Qu 
14 pf =  cos® (1⁄2 mark) 
e 
SS ~ a = 
15 Input power = Output power (% mark) 
I. Efficiency nn 
= 10000 (1⁄2 mark) 
——__ro ee 
= 12270 W (1 mark) 
16 IL = Prput (% mark) 
ee V3 XVLXPÍ fp ee 
= 12270 (1⁄2 mark) 
e. V3 x 400 x 0.8191 LLL...LLCc]u ] ]s,s+“ agAÀŠd8w——— | 
= 21.62A (1 mark) 
17 (a) N = 60f (% mark) 




















Slip speed N x slip (% mark) 
—— ii. (Lou j ae 
= a ~ O j 

(b) Rotor speed = N - slip speed (% mark) 
cli ii ez |. 
i LL — meer 
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SECTION 4 Marks Reference Marking notes 
Qu 
18 Phase 

Neutral 





(1⁄2 mark) 























° Working circuit (1 mark) 
19 Any one of: (2 marks) 
e Higher starting torque. 
e Better power factor. 
2.2 e The thermistor detects a rise in temperature in the windings. =| (1 mark) | 
e It opens the control circuit when a pre-set temperature has been (1 mark) 
exceeded. 
21 (a) A bi-polar junction transistor. (1 mark) 
i j 1... a x su n 7. n > n 














ET marking schedule — 23 June 2018 
































SECTION 5 Marks Reference Marking notes 
Qu 
22 (a) e To verify that the fault loop impedance of the socket outlet (1 mark) 
final subcircuit is low enough. 
e The PSSC flowing under fault conditions. (1 mark) 
23 (a) Anyone of: (1 mark) 
e Rewireable fuses are not rated for more than 1 kA 
e Rewireable fuses will not safely rupture under the stated fault 
—.P conditions x a s ss s s i s sss s | j s 3 3 ) ) | 53 3 3) ) l l 5 t t 
(b) Any one of: (1 mark) Any answer that 
e MCBs are rated up to 10kA shows why an MCB 
e MCBs will safely open under the stated fault conditions is more 
advantageous than 
a rewireable fuse is 
acceptable. 
24 (a) An earth fault loop impedance test on the socket outlet furthest from (1 mark) 
Bhe switchboard. I I III p 
(b) To ensure the protection on the final subcircuit operates within the (1 mark) 
required time. 
25 The impedance of the supply neutral conductor is far lower than the (2 marks) 


impedance of the general mass of earth. 
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SECTION 6 Marks Reference Marking notes 
Qu 
26 = (1⁄2 mark) 
FORA “ua = 
27 = vV3xILx V.x pf (1⁄2 mark) 
= 27019.2W (1 mark) 
28 40A HRC fuses (1 mark) 
29 In star (% mark) 
= 27019.2 
LL. —_ __orr—r—r—r—r——r—r—rr—rr—rr—rrrrrr_È_r—Ttt_rzÎÌ’.ì 
9006.33W (1 mark) 
ui 2701925900 (l ___»»»m_____—_— _argi 
18078.87W (1 mark) 
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SECTION 7 Marks Reference | Marking notes 
Qu 
30 No marks can be 





Trippng Device 


Test 





Three-phase socket 


Correctly connected phases, neutral and earth. 


Correctly connected tripping circuit. 


Working circuit. 


(2 marks) 


(1⁄2 mark) 


(2 marks) 


awarded for part 
(a), if there are 
any of the 
following hazards: 


e A short circuit 

e No test 

resistance. 

e The socket outlet 
is not earthed 

e The test button 

circuit is connected 

to the supply side 

of the tripping 

device 
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SECTION 7 Marks Reference Marking notes 
Qu 
31 Any one of: (2 marks) 
e There is an imbalance between the neutral current and phase 
current. 
e There is earth leakage current in the circuit. Greater than the 
residual tripping current of the RCCB. 
32 RCBO Residual Circuit Breaker with overload (overcurrent) protection. (1 mark) 
nia — a n A 
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SECTION 8 Marks Reference Marking notes 
Qu 
33 Final bake element (Va mark) 
R = V2 
P 
I z= a =... 
12000 





= 230 x 230 
8000 





= 230 x 230 
4000 


13.22Q 








Parallel elements 


= 6.61 x 13.22 
6.61 + 13.22 








= 8.82 


(% mark) 
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SECTION 8 Marks Reference | Marking notes 
Qu 
34 I = (1⁄2 mark) 
= 26.08A (1 mark) 
35 P = WV (% mark) 
R 
= 230x230 (1⁄2 mark) 
ii 882 _eël'ëlUUU ${°J ee it} 
= 5997.73W (1 mark) 
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SECTION 9 Marks Reference | Marking notes 
Qu 
36 (a) „An MEN switchboard. (1 mark) 
i i era ___TT''YIY — 
The earth electrode. 
(c) ag warning against disconnection. 
37 Any six of: (3 marks) 
e The main earth bar. 
e The main earthing conductor. 
e The MEN connection (link). 
e The main neutral bar. 
e The main neutral conductor. 
e Protective earthing conductors. 
e Equipotential bonding conductors. 
e The functional earth. 
38 Any one of: (2 marks) 
e To keep the voltage between neutral and earth to OV. 
e To ensure the voltage in the electrical installation does not rise 
above 230V under fault conditions. 
39 Any two of: (2 marks) 


e The star point of the distribution transformer. 
e The distribution line neutral. 





e The consumers installation. 











ET marking schedule — 23 June 2018 


